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construction 



(57) Abstract; 
FIELD: 

aviacosmetic engineering 
vehicles. SUBSTANCE: 
AI-Zn-Mg-Cu-based alloy 
zinc, 5.0-7.0; magnesium 
1.4- 2.0; chromium, 
0.05-0.25; titanium, 
0.02-0.1; manganese, 



materials in 
and transport 
highly string 
comprises, wt.%; 
1.8-2.8; copper, 
0.1-0.25 iron, 
0.005-0.07; silicon, 
0.2-0.6; and the 



balance, manganese to chromium ratio being 
more or equal to 1.3. Iron to silicon ratio 
is more or equal to 1.5. EFFECT: improved 
technological characteristics of alloy 
during casting, cracking resistance, 
plasticity, corrosion resistance and desired 
level of strength for all types of 
semiproducts. 4 cl, 1 ex, 2 tbl 
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(54) BblCOKOnPOHHbIM CnJIAB HA OCHOBE AJ1K)MMHM^ M H3flEJlHE, BblflOJlHEHHOE H3 HETO 



(57) PecjDepaT: 

M3o6peTeHne othochtch k cnnaBaM Ha 
ocHOBe CMdeMbi Al-Zn-Mg-Cu, 

npeflHa3HaMeHHbiM AJ~ifl npwvieHeHHfl b KanecTBe 
ocHOBHoro KOHCTpyKi4MOHHoro MaTepnana b 
aBnaKOCMnnecKOM TexHUKe m TpaHcnopTHbix 
cpefldBax. TexHunecKOM 3a,qaHeM M3o6peTeHM« 
HBnnBicn co3AaHne cnnaBa c noBbiLueHHbiMn 
xapaKTepucTMKaivin TSXHonornHHOCTH npn ni/iTbe, 

TpeLAMHOCTOMKOCTH, niiaCTUHHOCTM, 
KOpp03MOHHOM CTOMKOCTM, npM BblCOKOM ypOBHe 
npOHHOCTM, Heo6xOflMMOM flJlfl CMHOBblX 
3J1GMGHTOB LUHpOKOfO Ha3Ha L IGHM51 M3 BCeX BMflOB 



nonyc(Da6pMKaTOB. flrm peuueHna nociaBneHHOM 
3aflaHM BbicoKonpoHHbiPi cnnaB cwcTeMbi 
Al-Zn-Mg-Cu coflep>KMT cnepyKHH^e 



KOMnoHeHTbi, Mac.%: 
1,8-2,8, MeAb 1,4-2,0 
0,05-0,25, TMTaH 
0,02-0,1, MapraHei4 

OCHOBa ; 

6onee 



14MHK 5,0-7,0, MamMM 
xpoM 0,1-0,25, >Kene30 
0,005-0,07, KpeMHMM 
0,2-0,6, an k> mm hum 
npn 3tom OTHOLueHne MapraHi^a k xpoMy 

MJ1M paBHO 1,5. B03MO>KHO TaioKe 



C06 Jl KDA© HMe COOTHOLUeHMfl CO A© P>K3 Y\\A9\ Me>KAy 

>Kene30M v\ KpeMHMeM - 6onee mjim paBHO 1 ,5. 2 
cm 1 3.n .cj)-nbi. 2 Taori. 
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M3o6peTeHMe othocmtch k o6nacTM UBeTHOM 
MeTannypmn cnnaBOB Ha ocHOBe ariJOMMHua, b 

MaCTHOCTM BblCOKOnpOHHblX CnnaBOB CMCTeMbl 

Al-Zn-Mg-Cu, ncnojib3yeMbix b KanecTBe 
ocHOBHoro KOHCTpyKi4MOHHoro MaTepnana b 
aBnaKOCMMMecKoPi TexHMKe, a TaioKe b 

TpaHCnopTHOM MaLUHHOCTpoeHMH. 

M3BeCTeH BblCOKOnpOHHbIM ariKDMMHMeBblM 

cnnaB Ha ocHOBe cucieivibi Al-Zn-Mg-Cu, 
KOTopbiM HMeeT cneflyromuM xmmmhgckmm cocTaB, 
Mac.% [1]: 

I_Imhk - 6,5-7,3 

MamuM - 1,6-2,2 

Meflb - 0,8 -1,2 

>Kene30 - 0,2-0,4 

AnHDMMHMM - OCHOBa 

HeAOCTaTKOM 3Toro cnnaBa ABnaeTCfl 

CpaBHMTenbHO HeBblCOKMM ypOBeHb npOMHOCTM M 

bh3koctm pa3pyLueHM5q. CnnaB npeflHa3HaneH 
npenMyLnecTBeHHO Arm fleTanefi BHyTpeHHero 
cnnoBoro Ha6opa (LunaHroyTbi, c|dmtmhri m ap) 
M3 MaccuBHbix KOBaHbix nonydpa6pMKaTOB, mto 
orpaHUMMBaeT ero npuMeHeHne b M3flenMflx. 

Han6onee 6nM3KMM aHanoroM, B35TTNM 3a 
npoTOTun, ABnfieTCfi BbicoKonpoHHbiM cnnaB Ha 
ocHOBe anraMMHMfi CMdeMbi Al-Zn-Mg-Cu, 

MMeKDLLLMM CneflyKDLLLMM XMMHHeCKMM COCTaB, 

Mac.% [2, 3]: 

I_(mhk - 5,2-6,2 
MamuM - 1,9-2,5 
Meflb - 1,2-1,9 
XpoM - 0,18-0,25 
>Kene30 - < 0,12 
TmaH -< 0,06 
KpeMHMM - < 0,10 
MapraHeq - < 0,06 

AnKDMMHMM - OCHOBa 

He,qocTaTKM 3Toro cnnaBa 3aKnK>HaioTC?i b 
cne,qyK)LneM: 

- noHM>KeHHbie nuTe^Hbie CBOMCTBa, hto 

MO>KeT npMBOflMTb K 06pa30BaHWK> TpeLl^MH B 

KpynHbix cnMTKax npn oxna>KfleHMM mx 
noBepxHOCTM BOfloPi b npoi_\ecce HenpepbiBHoro 
nMTbSR; 

- noBbiLueHHaa CKnoHHOCTb k nos^BneHMKD b 
cTpyKType rpy6bix BKnKweHMM nepBMHHbix 
xpoMco,qep>KaLi^MX MHTepMeTannnflOB, 

CHM>KaHDLl^MX XapaKTepMCTMKM TpeLUMHOCTOMKOCTH 

m nnacTUHHOCTn; 

- nOHM>KeHHa?1 KOpp03MOHHafl CTOMKOCTb B 

coctohhmh MaKCMManbHoro ynpoHHeHna; 

- HeflOCTaTOH HO BblCOKafl npOHHOCTb. 

CnnaB MMeeT y3Koe Ha3HaneHMe - KaTaHbie 
nonyc(Da6pMKaTbi (nucTbi, nnMTbi) flna fleTanei/i 
Tuna o6lumbok, hto orpaHMHM BaeT o6"beM ero 
ncnonb30BaHna b M3flenn«x. 

TexHunecKoPi 3aAaneM HacTO^Li^ero 
M3o6peTeHiisq KBnneicn co3flaHne cnnaBa c 

nOBbl LUSH HbIM l/l XapaKTGpHCTMKaMM 

TexHonornMHOCTM npn nuTbe, 

TpemMHOCTOMKOCTH, nnaCTHMHOCTM, 
KOPP03MOHHOM CTOMKOCTM npM BblCOKOM ypOBHe 

npoHHOCTH, Heo6xoflMMOM p,nn cunoBbix 

3n0MGHTOB LiJUpOKOrO Ha3HaHeHHfl M3 BCeX BMflOB 

nonyc|Da6pMKaTOB flna M3flennM 

aBkiaKOCMMHecKOM TexHUKM n TpaHcnopTHoro 

Mai_u H HOCTpoeH V\9\ . 

flna flocTM>KeHMq nocTaBneHHOM TexHM^ecKOM 
3aflaHM npeflno>KeHHbiM BbicoKonpoHHbiM cnnaB 
Ha ocHOBe CMCTeMbl Al-Zn-Mg-Cu 
flononHMTenbHO coflep>KMT MapraHeu, npM 
cneflyiomeM cooTHOiueHMM KOMnoHeHTOB, Mac.%: 

I_(mhk - 5,0-7,0 

MamMM - 1,8-2,8 

Meflb - 1,4-2,0 
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XpoM - 0,1-0,25 
>Kene30 - 0,05-0,25 
TMTaH - 0,005-0,07 
KpeMHMM - 0,02-0,1 
MapraHeu, - 0,2-0,6 
Ahiommhmm - OCHOBa 

npM 3tom OTHOiueHMe MapraHL4a k xpoMy 
6onee MnM paBHO 1 ,5. 

KpoMe Toro, flon>KHO co6nioflaTbC5i 
cooTHOLueHMe Me>Kfly >Kene30M m KpeMHMeM - 
6onee v\nv\ paBHO 1 ,5. 

flononHMTenbHoe BBefleHMe Mn - BToporo 
nepexoflHoro aneMeHTa 
aHTnpeKpncTannM3aTopa b 

pernaMeHTMpoBaHHOM cooTHOiueHMM c Cr (npM 
yMeHbiueHMM HMWHero npeflena coflepwaHMfl Cr), 
o6ecne^MBaeT MHorocTopoHHee nono>KMTenbHoe 
BnM^Hne Ha CTpyKTypy m CBOMCTBa 
npeflnaraeMoro cnnaBa npM npoM3BOflCTBe M3 
Hero pa3nMHHbix nonyqba6pMKaTOB m 
3KcnnyaTai4MM M3flenMM: 

npeflOTBpameHMe a-mweHMfl 

Tpeil^MHOCTOMKOCTM M nnaCTMHHOCTM B 

pe3ynbTaTe MCKntoneHMfl no?iBneHMfi BpeflHbix 
rpy6bix BKnioneHMM nepBMHHbix 

xpoMocoflep>KaLHMX MHTepMeTannnflOB 
KpMCTannM3ai_\MOHHoro npoMcxo^eHM?!, 
oco6eHHO npM onTMManbHbix KOHi_\eHTpai_\Msqx Mn 
m Cr (0,25-0,4% Mn; 0,1-0,16% Cr); 

nOBblUJeHMe KOpp03MOHHblX CBOMCTB 

(conpoTM BneHMFi paccnaMBaHDLnePi Koppo3MM) b 
coctojrhmm MaKCMManbHoro ynpoMHeHMH npw 
o>a30BOM CTapeHMH b pe3ynbTaTe 

C>OpMMpOBaHM5q MenK03epHMCTOM, 
TOHKOBOnOKHMCTOM m HepeKpMCTannM30BaHHOM 
CTpyKTypbi; 

- noBbiLueHne npoHHOCTH 3a cneT ycMneHna 
3c(Dc|DeKTa cy6cTpyKTypHoro ynpoHHeHMfi, a TaioKe 
TsepflopacTBopHoro MexaHM3Ma. 

rioflflep>KaHMe b cnnaBe He6onbiuoM 
KOHueHTpau.MM >Kene3a b Ka^ecTBe nerMpyioi±\ero 
aneMeHTa npM >KecTKOM orpaHMHeHMM KpeMHMM m 
pemaMeHTai_\MM MOflMclDMqMpytoLi^eM flo6aBKM 
TMTaHa no3BonsqeT: 

ynyHLUMTb nMTeMHbie CBOMCTBa m 

B03MO>KHOCTb OTnMBKM KpynHblX CnMTKOB B 

pe3ynbTaTe yMeHbuieHMsq CKnoHHOCTM k 
ropjinenoMKOCTM ; 

nOBblCMTb xapaKTepMCTMKM 

Tpeil^MHOCTOMKOCTM M nnaCTMHHOCTM 3a CHeT 

yMeHbiueHU^ flonn, 6onee paBHOMepHoro 
pacnpefleneHMfi m yTOHeHMfi nepBMHHbix 
MHTepMeTannMflOB, a TaioKe M3MenbneHMFi 3epHa 
m aHTMpeKpMCTannM3ai_\MOHHoro fleMCTBMJi. 
ripMMepbi ocyLi^ecTBneHMsq 

V\Z CnnaBOB, XMMMHeCKMM COCTaB KOTOpblX 

npMBefleH b Ta6n. 1, OTnMBanM 
nonyHenpepbiBHbiM MeTOflOM c oxna>KfleHMeM 
BOflOM cnMTKM flMaMeTpoM 110 mm. rinaBKa 
BbinonHJinacb b aneKTpMMecKOM nenM. riocne 
roMoreHM3ai_\MM npM TeMnepaType 460°C 24 m 
cnMTKM npeccoBanM npM 390 - 410°C Ha nonocbi 
ceneHneM 12 x 75 mm. MacTb nonoc HarpeBanM 
flo TeMnepaTypbi 380 - 400°C m npoKaTbiBanM Ha 

nMCTbl TOnU^MHOM 6 MM. 3arOTOBKM M3 

npeccoBaHHbix nonoc m ropsqneKaTaHbix nMCTOB 
3aKanMBanM c TeMnepaTypbi 470°C (Bbiflep>KKa 
50 mmh) b xonoflHOM (20 - 25 °C) BOfle. CnycTsq 3 
- 4 h nocne 3aKanKM 3aroTOBKM noflBepranM 
MCKyccTBeHHOMy CTapeHMHD Ha MaKCMManbHyra 
npoHHOCTb no pe>KMMy 120°C, 24 h. 

KOMnneKC MeXaHMHeCKMX M KOpp03MOHHblX 

cbomctb M3ynanM Ha o6pa3qax, Bbipe3aHHbix M3 
nonoc m nMCTOB. 
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MexaHMHecKne CBOMCTBa npi/i pacTsq>KeHMM 
(npeAen npoHHOCTM m OTHOCMTenbHoe cyweHi/ie) 
onpeflenflJiM Ha Kpyrribix o6pa3u,ax c A^aMeTpoM 
pa6oMeM MacTM 5 mm. 

Tpeii^iiHOCTOMKOCTb ou,eHHBann no yfleribHOM 
pa6oTe pa3pyLueHMfi npn yflapHOM M3rn6e 
o6pa3u,a c ycTanocTHofi TpemHHOM (KCT) b 
cooTBeTCTBMM c TOCT 9454. 

Koppo3MOHHyKD CTOMKOCTb onpeAenanw no 

COnpOTMBJIBHUK) paCCJiaM BaKDLLJSM KOpp03MU 

nnocKMX npoflonbHbix o6pa3U,OB no 
flecflTn6anbHofi cucieMe cornacHO TOCT 9.904 
nocne Bbiflep>KKH b pacTBope HCI (135 r/n) + 

K 2Cr 2 0 7 (20 r/n). 

Top^MenoMKOCTb cnnaBOB oqeHMBann no 
Konbi^eBOM TexHonornMecKOM npo6e (BHei_UHMM 
AnaMeTp Konbu,a 60 mm, BHyTpeHHMM - 46 mm, 
BbicoTa - 20 mm). l~loKa3aTeneM ropflnenoMKOCTH 
cnywiino Bbipa>KeHHoe b npou,eHTax OTHOiueHMe 
ochobhom Tpeu4MHbi k nepHMeTpy paflnanbHoro 
ceHeHMfl Koribi4a, OTnwToro b CTanbHyto cfcopMy. 
TeMnepaTypa ni/iTbfl 6bina 690°C. 

KaK CBUfleTenbCTByraT nonyneHHbie v\ 
npeflCTaBneHHbie b Ta6n. 2 pe3yribTaTbi, cnnaB 
npeAno>KeHHoro cociaBa no3Bonnn 3aMeTHO 
ynyHLUMTb TexHonornHHOCTb npn riMTbe, 
noBbicnTb Ha ~ 20% noKa3aienn 

TpeU4MHOCTOMKOCTM, nnaCTHHHOCTH, 

Koppo3MOHHOM ctomkoctm npH oGecneneHMki 

BblCOKOrO ypOBHfl npOHHOCTM. 

l~lpeAno>KeHHbiM BbicoKonpoHHbiPi cnnaB 
no3Bori5qeT noBbicnTb HaAe>KHOCTb, pecypc, 
BecoByK) 3c|DctDeKTMBHOCTb 3KcnnyaTau.nn 
M3AennPi. CnnaB peKOMeHAyeTC* A^a 
npoii3BOACTBa Bcex bmaob nonycf)a6pnKaTOB: 
KaTaHbix (nucTbi, nnnTbi) h npeccoBaHHbix 
(naHenn, npoctD^nn v\ pp.), BKntonafl 
AnMHHOMepHbie M3 KpynHbix chutkob, a TaioKe 

KOBaHbie (LUTaMnOBKM, nOKOBKM) TOnLAMHOM AO 
100 MM. 3TO AaeT B03MO>KHOCTb pacLiinpnTb 

HOMeHKnaTypy ncnonb3yeMbix nonyc(Da6pMKaTOB 

B M3AenMf1X, nOBblCMTb 3KOHOMl1HHOCTb 

TexHonornnecKnx npou,eccoB npon3BOACTBa 
nonycf)a6pMKaTOB h A^TaneM. 

CnnaB npeAHa3HaneH b KanecTBe 
KOHCTpyKi_\noHHoro MaTepwana p,nn ocHOBHbix 
cnnoBbix sneMeHTOB nnaHepa caMoneTOB 
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(o6lumbok, CTpuHrepoB, BHyTpeHHero Ha6opa n 
t.a ) m APyrux M3AennM. 
JlMTepaTypa 

1. ripoMbiLuneHHbie anHDMMHueBbie cnnaBbi. 
CnpasoMHoe pyKOBOACTBO. I~Ioa peA- H. CD. 
OpuAnsRHAepa v\ ®.V\. KBacoBa.- M.: 
MeTannyprna, 1984, ct. 124 

2. naTeHT CLUA, N -3, 791, 880, 12.02.1974. 

3. Aluminum Standards and Data. The 
Aluminum Association, Washington, 1997, p. 6-6. 

cpopiwyna M3o6peTeHi/m: 

1. BbicoKonpoHHbiM cnnaB Ha ocHOBe 
anHDMMHM^ cucTeMbi Al-Zn-Mg-Cu, coAepwamiiM 
UjMhk, MarHMM, MeAb, xpoM, >Kene30, TMTaH, 
KpeMHMM, OTnMMaK)LAMMC5q TeM, hto cnnaB 
AononHMTenbHO coAepwiiT MapraHeu,, npn 
cneAyHDLAeM cooTHOLueHnn KOMnoHeHTOB, Mac.%: 

LjuHK - 5,0 - 7,0 
MarHMM - 1,8 - 2,8 
MeAb - 1,4 - 2,0 
XpoM - 0,1 - 0,25 
>Kene30 - 0,05 - 0,25 
TMTaH - 0,005 - 0,07 
KpeMHMM - 0,02 - 0,1 
MapraHeu,- 0,2 - 0,6 

AnK)MMHMM - OCHOBa 

npw 3tom OTHOLueHne MapraHua k xpoMy 
6onee nni/i paBHO 1 ,5. 

2. BbicoKonpoHHbm cnnaB Ha ocHOBe 
anKDMMHM^ no n.1, OTnuHaHDU^nPicfl TeM, hto 
OTHOLueHne coAep>KaHM5i >Kene3a k KpeMHHio 
Aon>KHO 6biTb 6onee v\nv\ paBHO 1 ,5. 

3. M3Aenne, BbinonHeHHoe v\z 
BbicoKonpoHHoro cnnaBa Ha ocHOBe anHDMMHMfl, 
OTnunahOLAeecfl TeM, hto oho BbinonHeHO v\z 
cnnaBa cneAyK>mero XMMUMecKoro cocTaBa, 
Mac.%: 

I_(mhk - 5,0 - 7,0 
MarHMM - 1,8 - 2,8 
MeAb - 1,4 - 2,0 
XpoM - 0,1 - 0,25 
>Kene30 - 0,05 - 0,25 
TMTaH - 0,005 - 0,07 
KpeMHMM - 0,02 - 0,1 
MapraHeu, - 0,2 - 0,6 

AnKDMUHMM - OCHOBa 

npw 3tom OTHOLueHne MapraHL\a k xpoMy 
6onee nnn paBHO 1 ,5. 
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